NLSs (cyan) fused to the second SynZip (dark blue), driven by the promoter of interest.
dPSTR complex formed by interaction between the two SynZips, causing nuclear accumulation of the fluorescent protein.
B
OFF ON SKARS module formed of a docking site (dark blue), an NLS (cyan), and a fluorescent protein (green).
Specific interaction with the active MAPK (light green) will lead to the inactivation of the NLS through phosphorylation. A. Principle of the Synthetic Kinase Activity Relocation Sensor (SKARS, Durandau et al., BMC Biology, 2015) . The SKARS is formed by a docking site that can specifically interact with a kinase of interest, a phosphorylatable NLS, and a fluorescent protein for visualization. When the kinase of interest is inactive, the NLS is functional and the fluorescent signal is nuclear. Phosphorylation of the NLS by the active kinase will lower its efficiency, inducing the relocation of the fluorescent signal throughout the cell. (dPSTR, Aymoz et al., Nat Commun, 2016) . The dPSTR converts protein expressoin arising from a promoter of interest into a relocation of a constitutive fluorescent signal from the cytoplasm into the nucleus of cells. It is based on two transcriptional units carried on a sole uniquely integrated vector. The fluorescent protein in constitutively expressed and present all over the cell in the dPSTR OFF state. A second peptide driven by the promoter of interest carries two Nuclear Localization Signals (NLS), allowing the nuclear recruitment of any protein. The physical interaction between the fluorescent protein and the induced peptide is taking place through the interaction of small synthetic peptides called SynZips, providing strong and specific interaction. The whole complex is then recruited in the nucleus, changing the fluorescent signal arising from the cytoplasm and the nucleus. 
B. Schematic representation of the dynamic Protein Synthesis Translocation Reporter

Metrics calculation
A. Population average nuclear enrichment of the pAGA1-dPSTR Y in course of time. Nuclear enrichment is the difference between nuclear and cytoplasmic fluorescence. All cells of the sample that passed quality control are taken in account here (low variability on nuclear and cell area and in nuclear CFP fluorescence). Error bars represent the SEM. The expression output (EO) of the population (EO pop ) is calculated from the average of all smoothed traces as the difference between the maximum of the trace and the mean of the three first time points before stimulation. The threshold for expressing cells (EC) is arbitrarily set at 20% of EO pop .
B. Nuclear enrichment of the pAGA1-dPSTR
Y in three single cells in course of time, before smoothing of the traces. EO of each single cell is calculated as the difference between the maximum of the single cell smoothed trace and the mean of the three first time points, as illustrated by the doted lines on the right of the plot. An expressing cell (EC) is a cell that overcomes the threshold defined arbitrarily as 20% of the EO pop .
C. Normalized traces of expressing single cells are used to determine the response time (RT). All expressing cells are normalized between 0 and 1. The response time is determined as the first time point exceeding 0.2, meaning 20% of their own expression. . Note the similarity with Figure 1F .
B. Instant correlation of nuclear enrichment of the two dPSTRs at time 0, 10, 25 and 60min after stimulation by pheromone. Note that pAGA1-dPSTR R is induced before pFIG1-dPSTR Y .
C. Correlation of the expression output of the two dPSTRs for all the cells of the experiment. C. and D. Correlation of the normalized dPSTR nuclear enrichment from all single cells at diferent time points after stimulation in strains carrying two dPSTRs measuring either pFIG1 (C) or pAGA1 (D).
E.
Intrinsic noise as percent of total noise calculated for pFIG1 and pAGA1 at all time points of the time-lapse movie, using the formula from Elowitz et al. 2002 (see Methods) . The error bars represent the standard deviations calculated from 3 biological replicates. 
C.
60min R 2 =0.23 35min R 2 =0.1 10min R 2 =0.07 0min R 2 =0.15
60min R 2 =0.55 35min R 2 =0.64 10min R 2 =0.29 0min R 2 =0.32
60min R 2 =0.35 35min R 2 =0.31 10min R 2 =0.13 0min R 2 =0.39
60min R 2 =0.32 35min R 2 =0.17 10min R 2 =0.03 0min R 2 =0.14
60min R 2 =0.58 35min R 2 =0.51 10min R 2 =0.24 0min R 2 =0.28
60min R 2 =0.58 35min R 2 =0.5 10min R 2 =0.25 0min R 2 =0.24 Appendix Figure S10 Dynamic correlation of promoters expression compared to pAGA1.
Correlation of normalized dPSTRs nuclear enrichments from all single cells at different time points after stimulation in the strains used in Figure 2A . Promoters in red were categorized as early, in green as intermediate, and in blue as late induced.
60min R 2 =0.37 35min R 2 =0.56 10min R 2 =0.28 0min R 2 =0.13
60min R 2 =0.7 35min R 2 =0.56 10min R 2 =0.27 0min R 2 =0.27
60min R 2 =0.39 35min R 2 =0.2 10min R 2 =0.08 0min R 2 =0.37
Appendix Figure S11 Biochemistry experiments A and B. Northern blot detection of mRNAs from AGA1 and FIG1 in the reference strain used with the dPSTR (ySP643, left) or the strain carring the tags for biochemistry experiments (yCS418, right). lot is shown in A, and quantifications normalized on the maximal level of each promoter are shown in . This is the same image as the one presented in Figure 1 .
C and D.
MNase protection assay performed on the endogenous AGA1 (C) and FIG1 ( ) loci. The intensity of the -1 nucleosome (insert) is plotted in Figure 3C and . E. asal occupancy of Ste12 and ar4 on the A A1 and F 1 promoter relative to a no tag strain. The bars represents the mean of three replicates, and the error bars the standard deviations. Note that ar4 enrichment at the promoters is dependent on the presence of Ste12 (Student s t-test p al 6.10
-7 for pAGA1 and p al 3. .10 -3 for pFIG1).
F. estern blot quantifying ar4 amount in the strain carrying the two tags or in a 1 ∆ background. E to H. Nuclear enrichment of the pFIG1-dPSTR R for mutants (red) compared to the synthetic pFIG1 (black) with mutation of consensus (E, F, H) or non consensus (G) Ste12 binding sites into restriction sites far from the consensus sequence (See Methods). Mutated sites appear shaded.
F and G. Nuclear enrichment of the dPSTR
R for the indicated constructs (top legend) in a WT background (F) or a ar ∆ background (G), from the same experiments used to plot Figure 3I . Constructs from top to bottom: pAGA1; pFIG1; chimera pFIG1 with the last 150bp from pAGA1 replacing those from pFIG1; pFIG1 with mutation of a non-consensus binding site into a 4th consensus site, chimera pFIG1 with 4 consensus binding sites and the last 150bp from pAGA1. Microscopy images of a mating mixture containing the MATa strain (Hta2-CFP, pFIG1-dPSTR R and pAGA1-dPSTR Y ) and a MATα (cytoplasmic tdiRFP) recorded every 5 minutes. The MATa cells were segmented based on the Hta2-CFP tag and two bright field images to identify the nucleus (white circle in the tdiRFP images) and the cell boundaries (black contour in BF image and white contour in YFP and RFP images). Fusion events are detected by a sudden increase in tdiRFP fluorescence in the nucleus (magenta trace in the left graphs) and define the reference time for the synchronization of the single cell traces. The corresponding dPSTR nuclear enrichments of pFIG1-dPSTR R (red) and pAGA1-dPSTR Y (green) for these four fusion events are also shown. G. Cumulative probability of the response time of the pAGA1-dPSTR Y relative to fusion.
H to J. Correlation of the expression output of the dPSTR R relative to the pAGA1-dPSTR Y , one hour after the start of the imaging, in cells that do not undergo fusion. Note the lack of expression of the late promoters even in cells inducing strongly the pAGA1 promoter. Tables  Appendix Table S1 : List of yeast strains used in this study 
